A mouse histone H1 variant, H1b, binds preferentially to a regulatory sequence within a mouse H3.2 replication-dependent histone gene.
H1 histones, found in all multicellular eukaryotes, associate with linker DNA between adjacent nucleosomes, presumably to keep the chromatin in a compact, helical state. The identification of multiple histone H1 subtypes in vertebrates suggests these proteins have specialized roles in chromatin organization and thus influence the regulation of gene expression in the multicellular organism. The mechanism by which the association of H1 with nucleosomal DNA is regulated is not completely understood, but affinity for different DNA sequences may play a role. Here we report that a specific H1 subtype in the mouse, namely H1b, selectively binds to a regulatory element within the protein-encoding sequence of a replication-dependent mouse H3.2 gene. We have previously shown that this coding region element, Omega, is the target of very specific interactions in vitro with another nuclear factor called the Omega factor. This element is required for normal gene expression in stably transfected rodent cells. The mouse H1b protein interacts poorly (100-fold lower affinity) with the comparable "Omega" sequence of a replication-independent mouse H3.3 gene. This H3.3 sequence differs at only 4 out of 22 nucleotide positions from the H3.2 sequence. Our findings raise the possibility that this H1b protein plays a specific role in regulation of expression of the replication-dependent histone gene family.